The attractiveness of a face is a highly salient social signal, influencing mate choice and other social judgements. In this study, we used event-related functional magnetic resonance imaging (fMRI) to investigate brain regions that respond to attractive faces which manifested either a neutral or mildly happy face expression. Attractive faces produced activation of medial orbitofrontal cortex (OFC), a region involved in representing stimulus-reward value. Responses in this region were further enhanced by a smiling facial expression, suggesting that the reward value of an attractive face as indexed by medial OFC activity is modulated by a perceiver directed smile.
Introduction
Neuropsychological and functional neuroimaging investigations frequently use face expressions to probe brain regions involved in affect, highlighting regions such as the amygdala, insula and orbitofrontal cortex (OFC) [2, 7, 30, 43] . One feature of a face that can elicit a strong affective response in an observer is its attractiveness or beauty. Attractiveness impacts not only on mating success, but also on kinship opportunities, evaluations of personality and performance, as well as employment prospects [12, 13, 27, 54] . Indeed a sociobiological perspective on attractiveness suggests it has an evolutionary basis that provides a marker of reproductive fitness [53, 54] . Consistent with this is the finding that ratings of facial attractiveness have a high degree of consistency between cultures [40]. Furthermore, preference for attractive faces is found in infants indicating that this phenomenon emerges early in development [28] . Facial attributes that contribute to attractiveness include facial symmetry and the extent to which an individual face conforms to an average prototype [23, 29, 37] . Sexually dimorphic features, which in males corresponds to thick brow ridges and a large jaw structure, and in females corresponds to a small lower face, high cheekbones and thick lips, also contribute to facial attractiveness [39] . * Corresponding author. Tel.: +44-207-8337483; fax: +44-207-8131420.
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Little is known about how the human brain represents facial attractiveness. An early PET study reported activity of inferior prefrontal cortex during the assessment of facial attractiveness [31] . A recent study has reported an interaction between facial attractiveness and eye-gaze in ventral thalamus extending into striatum, wherein eye-gaze directed at the observer produced enhanced activation in this region relative to the response elicited by faces with eye-gaze averted [25] . This study failed to identify brain regions sensitive to the main effect of attractiveness perhaps reflecting the limited number of face stimuli which were also not optimised to measure responses to attractiveness per se.
The approach taken in the present study is to assume that an attractive face functions as a reward. Evidence from single-cell neurophysiology studies in non-human primates and from neuroimaging studies in humans suggests that one brain region in particular is involved in representing the reward value of stimuli in diverse modalities: the orbitofrontal cortex [45] . OFC is involved in representing the reward value of gustatory, olfactory, auditory and somatosensory stimuli [8, 11, 19, 34, 47] . This region is also sensitive to abstract reinforcers such as winning or losing money, or positive and negative verbal feedback [9, 16, 17, 33] . OFC is also known to be involved in processing at least some facial emotional expressions [7, 24] .
Consistent with this approach, Aharon et al.
[3] explored the hypothesis that attractive faces act as a reward and showed that male subjects were prepared to exert effort by means of key presses in order to gain access to attractive
